Fat stores = 80,000+ kcal • Liver & muscle glycogen = ~2,000 kcal Bonking (Hitting the "Wall") Why? "Consider the muscle-glycogen bonk, where the brain works fine but the legs up and quit. Then there's the bloodglucose bonk, where the legs work fine but the brain up and quits. Let's not forget the everything bonk, a sorry stewpot of dehydration, training errors, gastric problems, and nutrition gaffes." Runner's World, 3/1/2004 And then there's the little-purple-men bonk. "After about 20-K, I started to see little purple men running up and down the sides of these cliffs," says Mark Tarnopolsky, M.D., who wears hats as both a leading sports nutrition researcher and an endurance athlete. "I knew it was an hallucination, but I stopped in the middle of the race to look at them anyway," he says. "It was kind of crazy." Runner's World, 3/1/2004
Muscle Glycogen Use Increases Dramatically as Exercise Intensity Increases
Because fat burns more slowly than carbohydrates, muscle glycogen (the major stored form of carbohydrate in the body) use is essential to sustain high-intensity exercise.
Especially important for:
• Sudden increases in pace • The sprint at the end of the race Hultman and Spriet, In: Exercise, Nutrition and Energy Metabolism, Horton and Terjung (eds), Macmillan: New York, 1988, 132-149
Exercise Intensity and Glycogen Utilization
Only at very low to moderate exercise intensities is the rate of muscle glycogen use so low that consuming a low carbohydrate diet would not matter.
Garrow and Grisham, Biochemistry, 3 rd edition, 2004, p. 772
Muscle Glycogen Use is High Even in Intermittent Efforts
Soccer, football, lacrosse and other "team" sports are not steady state athletic efforts. Still, athletes use a great deal of stored glycogen.
Muscle Glycogen and Time to Exhaustion
Athletes on high carbohydrate diets store more muscle glycogen.
The greater the amount of muscle glycogen the longer the time to exhaustion when exercising. Can a modified strategy, using both "low-carb" and "normal/high-carb" dietary practices, enhance performance?
Train "Low" -Race "High" The Science
Scientific evidence is limited to a handful of short-term studies with this design: Two groups of athletes, randomized to two training conditions, both receiving the same daily carbohydrate intake:
• "Train high": 1 training session per day • "Train low": 2 trainings sessions per day, alternating days, with no carbohydrate repletion between sessions on the same day (i.e., the second training session is performed under "low-carb" conditions)
Train "Low" -Race "High" The Results 
Body Weight Does Not Affect Oxidation Rate of CHO Intake During Exercise

Summary Points and Comments Endurance Performance
• Carbohydrate is a "faster" fuel than fat
• Faster rate of breakdown to CO 2 and H 2 O • More energy (ATP) can be produced in a given amount of time (i.e., per minute)
• Carbohydrates are essential for high-intensity exercise
• Carbohydrates provide more energy (ATP) per liter of oxygen consumed • Maximum rate of energy production is ~3-5 times higher from CHO compared to fat
• Initial muscle glycogen levels are important for endurance sports lasting >90 minutes • There is no evidence to show that a low-carbohydrate diet will improve competitive endurance sport performance by more than a moderate-to-high CHO diet • Low-carb diets may impair an athlete's capacity for performing and completing high-intensity workouts • High-protein content of some low-carb diets may reduce tolerance for high-intensity and maximal exercise
• Train "low" -race "high" method
• Skeletal muscle adaptations are enhanced • But actual endurance performance has not been shown to be improved • Even with train "low" -race "high" there is a need for adequate CHO • The world's best marathoners consume highcarbohydrate diets (>60%).
